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(54) PHOTOSENSITIVE POLYIMIDESILOXANE. COMPOSITION AND INSULATING RLM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject compound exhibiting 
excellent solubility in organic solvents and high photosensitivity, capable 
of forming cured films excellent in heat resistance and flexibility, and 
use-fti! for electric insulating films, etc., by reacting a specific 
polyimidesiloxane with a (meth)acryloyl group- containing compound. 
SOLUTION: This photosensitive polymidesiloxane is soluble in organic 
solvents, and is obtained by subjecting (B) a (meth)acryloyl group- 
containing compound to an addition reaction or a condensation reaction 
to or with (A) a polyimidesiloxane obtained by polymerizing (A1) a 
compound of formula I (X is O, CO, a direct bond) with (A2) the same 
moles of a diamine comprising (A2') a compound of formula 11 [Y is O, 
CH2, S02, a direct bond, etc.; Z is OH, COOH, SH; (ml), (m2) are each 
1] and (A2") compound of formula III [R1 is a divalent hydrocarbon; R2 is 
a 1-3C alkyl. phenyl; (n) is 3-50] e.g. in amounts of 5-80 mol.% and 95- 
20 mol.%, respectively, and subsequently converting the obtained . 
polyamic acid to the polyimide. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. Thfs document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



tClaim(s)] 

[Claim 1] Aromatic tetracarboxylic dianhydride expressed with a following general formula, [Formula 1] 




(However, X show O, CO, or direct coupling among a formula.) 
Aromatic diamine expressed with a following general formula, [Formula 2] 




(However, Y shows O, CH2, SO^, or 0-Bz-C(CH3) g^Bz-Q or direct coupling among a formula, Z shows OH, 
COOH, or SH, and m^ and ^2 are each 1.) 

And a diaminopolysiloxane shown with a following general formula [Formula 3] 
HaN-Ri-f;Ji'0)jf^:^i-RrNH2 

(However, among a formula, shows divalent hydrocarbon residue, and shows the alky! group or phenyl 

group of the carbon numbers 1-3 independently, and) n shows the integer of 3-50. from — the compound which 
has an acrylyl group (meta-) in the poly imide siloxane with the becoming diamine which can obtain an 
equimolecular amount by polymerizing and imide-izing substantially — photosensitive poly imide siloxane of 
addition or the organic solvent fusibility which comes to carry out a condensation reaction, 

[Claim 2]A photosensitive poly imide siloxane constituent which the photosensitive poly imide siloxane according 
to claim 1 dissolves in an organic solvent. 

[Claim 3]Aromatic tetracarboxylic dianhydride, aromatic diamine, and a diaminopolysiloxane of many rings 
polymerize, It is an organic solvent solution of photosensitive poly imide siloxane which it was imide-ized and a 
photopolymerization nature unsaturation group content organic compound has combined with at least two 
benzene rings of an aromatic diamine component in polymer via a functional group, A photosensitive poly imide 
siloxane constituent in which development of an exposure film with an alkali developing solution is possible. 
[Claim 4]The photosensitive poly imide siloxane constituent according to claim 2 or 3 which adds ten to 
inorganic bulking agent 100 detailed weight sections, such as mica, talc, barium sulfate, straw SUTONAITO, and 
calcium carbonate, to photosensftive poly imide siloxane 100 weight section. 

[Claim 5] An insulator layer which carries out afterbaking and is developed by a case after applying a 
photosensitive poly imide siloxane constituent of a statement to a substrate and drying and exposing it by 
predetermined thickness in one paragraph of claims 2 thru/or 4. 

[Claim 6]The insulator layer according to claim 5 in which exposure and an afterbaking film have an initial elastic 
modulus of 5-250 kg/cm^, pyrolysis temperature of 300 to 450 and a volume resistance value of 5x10 
5x10 omega-cm, 

[Claim 7]An insulator layer of the heat resistance according to claim 5 which is the protective film of a circuit or 
a semiconductor device developed and provided, cold resistance, and electric Insulation, 
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expressed in a following general formula, [Formula 4] 




(Howeven X show O, CO, or direct coupling among a formula.) 

the aromatic diamine expressed with a following general formula — and [Formula 5] 
^^^^ ^ ^ JZ)m, 




NH2 



(However. Y among a formula O, CH^, SOg, or O-Bz-CCCHg) ^-Bz-O or direct coupling) [ show and ] Z shows 
OH, COOH, or SH and m^ and m2 are 1 respectively. And diaminopolysiloxane shown with a following general 
formula [Formula 6] 

Ra R^ 

(However, among a formula, shows divalent hydrocarbon residue, and Rg shows an alkyi group or a phenyl 

group of the carbon numbers 1-3 independently, and) eta shows an integer of 3-50. from — a compound which 
has an acrylyl group (meta-) is related with poly imide siloxane with becoming diamine which can obtain an 
equimolecular amount by polymerizing and imideHzing substantially at addition or photosensitive poly imide 
siloxane of organic solvent fusibility which comes to carry out a condensation reaction. 
[0009]This invention relates to a photosensitive poly imide siloxane constituent which the aforementioned 
photosensitive pofy imide siloxane dissolves in an organic solvent. 

[0010]In this invention, aromatic tetracarboxylic dianhydride, aromatic diamine, and a diaminopolysiloxane of 
many rings polymerize, It is an organic solvent solution of photosensitive poly imide siloxane which it was imide- 
ized and a photopolymerization nature unsaturation group content organic compound has combined with at least 
two benzene rings of an aromatic diamine component in polymer via a functional group. An exposure film is 
related with a photosensitive poly imide siloxane constituent in which development is possible with an alkali 
developing solution. 

[0011]After this invention applies one of the aforementioned photosensitive poly imide siloxane constituents to a 
substrate and dries and exposes them by predetermined thickness, afterbaking of it is carried out and it relates 
to an insulator layer developed by a case. 

[001 2]Aromatic tetracarboxylic dianhydride of many rings photosensitive poly imide siloxanes of this invention 
are suitably indicated to be by said general formula, A substantial equimolecular amount with two kinds of 
diamine components of aromatic diamine and a diaminopolysiloxane which OH, COOH, or at (east one SH 
combined at a time with the two benzene rings which have an amino group shown by said general formula, A 
compound which has an acrylyl group (meta) in poly imide siloxane which is random, or is obtained formation of 
heat imide or by making chemicals imide form in an organic solvent after carrying out block polymerization and 
considering it as polyamic acid can be manufactured addition or by carrying out a condensation reaction. 
[0013]As aromatictetracarvone dianhydride of many rings shown by said general formula in this invention, 
Biphenyl tetracarboxylic dianhydride, benzophenone tetra KARUPON acid dianhydride, An oxydi phthalic acid 
anhydride etc. are mentioned and 3,3\4,4'-benzophenone tetracarboxylic dianhydride and 2,3,3',4 -biphenyl 
tetracarboxylic dianhydride (a-BPDA) can be mentioned suitably. A part of aromatic tetracarboxylic dianhydride 
of many rings may be replaced with aromatic tetracarboxylic dianhydride or aromatic dicarboxylic acid of one 
ring within iimits which do not spoil solubility. 

[0014]To the two benzene rings which have an amino group which is aromatic diamine shown by said general 
formula in this invention, independently OH, As aromatic diamine which COOH or one SH combined at a time, it 
is 3,3 -dihydroxy-4,4'-diaminobiphenyl, 4,4 -dihydroxy-3,3 -diaminobiphenyl, 5, and 5 -methylenebis, for example. 
[2-aminobenzoic acid] The 4,4'"dihydroxy- 3, 3'™diaminodiphenyl ether, The 3,3'-dihydroxy- 4, 4'- 
diaminodiphenyl ether, A 3,3'-dihydroxy-4,4 -diamine diphenyl sulfide, 3,3'-dihydroxy-4,4'-diamino diphenyl 
sulfoxide, 3,3'~dihydroxy-4,4'"-diaminodiphenyl sulfone, an 1,1-screw [4--(3"hydroxy"4"aminophenoxy) phenyl] 
Methane, 1 ,3-bis(3-hydroxy-4~aminophenoxy)benzene, a screw [4-(3-hydroxy-4-aminophenoxy) phenyl] A 
sulfone etc. can be mentioned, and this aromatic diamine may accept one sort, may be used, and may be used 



dnoj3 oujUJB UB sel| qotiiM 3uu euszu^q 9^:^ qq-jM 9UJ!:|, e :i.b paujquuoo |-[g suo jo *H000 'HO H^!M^^^!^^!P 
ojq.BUJOJB J.O dnojS |AjpALy.[ns e jo 'HOOO 'HO ^oiMq. |olu--01-I- /^ll^nsn si x\ :tBL[:t pGJjQ^GJd [ A:j.!iUBnb jbiolu siq:). 
ueq:!, qjouj ] s\ q.! '(b^quj) dnojS |A[Ajob pauo!q.U3LU9JOj.B seL| L|omM pssn punoduioo q.unoLue at|:^ joj. sv[2200] 

■p9UO!:i.U9LU oq ueo 0:^9 |.09-X0e9 IHSI>{Odiy 
U!S9J-J9:tS9-jAu!y\ 9>t^^ j9UJA|Ocj qSjH BMoqs :9LUBU Bp^jx b '9|dujBX9 joj ( dnojS 9:^e|AJQB ub Aq p90B|d9J 
spunodiuoo 9JB sdnoj3 Axoda uaij. :^noqB j.o qalj. :|.noqB '©idtuexs joj.) 9::^b|Ajob Axoda j|bl( '9:j.B|Ajoeli:^9UJ 
Axo|!sA|od |ApioA|3 *a:}.B|AjoB |ApioAi3 '9:i.BjAJOBL|:^9UJ |ApioA|3 '9(diJUBXQ joj '9Jnq.EU uoi:).ob9j uojq.BsU9puoo JO 'uoi:|-]ppe 
'HS 'HOOO 'dnojS q:j.eubAoos[ ub puB dnojS |Ap!oA[3 b sb qons '(s)HO J-^ dnoj3 |A|Ajob ub jo *|Ao]AJOB-B5.9LiJ 'siseq 
B SBq ijO!L|M punodujoo ojUB^Jo uy '(eq.9Uj) dnoj3 [A|Ajob pQuo!:tU9UJ9Joj-B 944. sbl| qoiLjM punoduioo b sv[L200] 

•(9SJ9A9J sq Ablu :h — aq^. — jo) 

:tu9J9j_|:ip sj jo slues aq^. s[ qoiqM q.U9A|os ojUBSjo ub puB 'uoiq.OB9J b joj. p9sn :;U9A|os oiubSjo ub jo uoji^nios e oq. 
ppB Abuj h-! 'ouBXOijs apjUJi A|od Su!q.B|osj ©ouo jo '{Suipoo J9:y.B p9J!nb9J j.j) A[:^09Jjp uoj:toB9J 3ujpu9 J9qj.B uo!:i.n|os 
auBxojis apjUJj A|od b o:^ pappB aq Aeuu (B^aiu) dnojS |A|Ajob p9UOj:).udLU9joj6 Qq:|, sBq qojqM punodujoo V[0300] 

*(Bq.9UJ) dnojS |A|Ajob ub seq qoiq/w punoduioo Qq:^ j.o uoi:toB9J uoii^jppB aqq, 
q.no 3uiAjjbo Aq os|b p9UiBq.qo A]qB:^lns 9q ubo uoji-USAUi siq^. jo 9ubxo|!s 9piujj A|od 9A!^.jsu9Soq.oqd '9UBX0|js apjUJi 
A]od Suipunodoioo puB sjnoq 017 Oi- ^noq^ -"oj. 9jn:}.Bjaduja:|. uojij-oeaj ptes qq-jM ^ob9J q.| Suj^jBUJ 'aujUiBip oj:3.BUJOJB 
pjBS SuippB Jay-v 'sjnoq g o:^ i :^noqB joj. 00Z-O9L iosaj ^.j SujVjBUJ puB 9>{i[ ^smj, 9UBXO[]sA|odou!UJB!p 

B SujppB J9qj.B *JB|ouJ!nb9 |Bj:^uBq.sqns *dnoj3 |A|Ajob ub seq qojqM punoduioo B o:^ uo|:i.ob9j uoii^ppE ub q.no 

S9UJBO qojqM 9U!ujB!p oiq,BUJOJY (B:t.9i^) '9UBXO|!sA|odou!UiB!p b puB gpupAquBip o!|AxoqjBOBj:3.a:j. o!i.euiojb JO[6|.00] 

'dnojS |A|Ajob ub sBq qojqM punoduioo 
aqil. J.O uoiq.OB9J uoii^IPpe 9qq-q.no SujAjJBO Aq A|qB:jjns UjBqqo ubo i^j (Eq.9i/\|) 'ouBxops ep\uJ\ Apd sb Suuapjsuoo pus 
sjnoq Q o:^ i q q.noqB joj. uojq-OBaj pazu9p!Ui! ue SujUiJOjjad ^aujpuAd puB 'gpupAquB 01^.900 ub avjji pioe oijAxoqjEO 
snojpAquB 9>ji| auiuiB AJB!qj9q. sb qons 'sq.ua§B pazi-apjuif SuippB jaqj.B 'a|dujBxa joj ':tua3B pazuapiuij sieojuiaqo 

B :4e3|e QS-Q L 3-inq.Bj9dui9:^ uojq.OB9J — aiqBJjsap — ssaj jo qqi j.o 9jnq.Bj9dui9q. 'uo!q.o89J uo!:tBZ!J9UjA|od 

sjqq. Aq pou!Bq.qo uo!q.n[os pioB oiuiBAjod B q,U9A]OS ojueSjo ub q^iM Sujq^niip jsqjv [ P^^ puoo9s >|UBJ ] 'A|qBJ9j.9Jd 
puB 'p9UjJojJ9d Sujaq uoiq^oBSj uoiq.BzijauiA|od uiopUBJ b — uo|q.oB9j uo!q.EZjjaujA]od >ioo|q b jo sjnoq o:^ |, q.noqE 
Mj. 3ic* 08-01 9Jnq.BJ9duJ9q. uo!:^oeaj qi^jM [ 9|qBjisap ] ujopuBJ pUB 'ssa| jo jfc* OOI- 9Jn:^BJ9duj©:t uo!q.oBaj 

:^UQA|os o[ubSjo ub J.0 Gpjsui aqq. 'q-sjy. 'q.unouiE jB|noa|ouJ!nb9 ub j.o q^uauoduioo 9uiuiBip b q^uaipajSui 9pupAquBtp 

0!|AxoqjBOBjq.9q, Q!q.EuiojB ub qq.iM uoj^-uaAUj sjqq. jo 9UBX0[!S 9piui! Aiod aA!q,!suasoq.oqd A||Biq.UBq.sqns[8 1.00] 
•©|noa|ouj 9UBX0|!S apjuij A|od 9Aiq.isU9soq.oqd b u\ paujquioo aABq spunoduioo q.U9q-uoo 
dnojS uo!:iBjn:^Esun ajnq.BU uo!iBzu9UiAiodoq.oqd OMq, :vsb9| q.B qojqM at^BJ b q.! 9>|buj oq, p9JJ9j9Jd si '(Sujsodxa jo 
asea aq:^) Aq.!A!:t!su9soq.oqd puB Aq.j|!qn[os q.U9A|os ojUBgjo uiojj. paujUiJ9q.9p si q.U9Uodujoo guiuiBip p9uoiq.U9UJ9JOjB 
9qq. J.O ^:^BJ b qSnoq:^|v 'AiqEq-ins p9UO!q.U9ui aq ubo 'auBdojd sb qons 'sSuu 9U9ZU9q jnoj. aqq. sBq qoiqM 9UIUJBIP 
oiq^BUJojv pAuaqd (AxouaqdoujUJB-tir)-^^] Majos-g'g b 'auojjns y [lAuaqd (AxouaqdoujuiB-t?)-!?] Majos b jo 'auazuaq 
(|Au9qdouiujB--t7)sjq_t?'|, puB *9U9zu9q(AxouaqdoujuiB~t7)S!q-t7' L 'e^uipnoq^o S8 qons 'sSuu auazuaq OM:^ aqq. sEq 
qoiqM QUjUJEjp 0!q.BUiojB sb qons 's3uiJ auszusq aajqq. aqq. SBq qojqM auiujBip ajqBUiojy '9uoj:|ns lAuaqdipouiuJBip 
*^uBq:^9UJ|Au^qd!poUlalBlp_ -[^'t? 'jaqq-a |Au9qd!pou|UJB!p~ 9]duiBX9 joj 'auiuiBip oiq-Buioje J9qq.o 
sy ■:^U9UOduioo auiuiBjp e Jo % |ouj qE usqq. ss9| s] q.! q.Eqq. pajjojajd s\ ^ '9q.ej Sujsn 9qq. joj sy -suExoiisAjodoujUiBip 
B puB aujUiBjp Ojq,BUJOJB pauojitueujoJojB aq:^ qi^jM jaqq.93o:t pssn aq Abui auiujBjp oi^bujojb J^qq^OEZ. 100] 

'||Bj oq. paU!eq.qo auBXO|js apioii A|od jo Aq,i]!qn|os 
q.U9Aios ojUBSjo ©qq. JOJ Aouapuaq. b ui sj 'auiUiBip o!q.EUiOJB p9UO!:^U9UJ9JOjB 9qq. jo s9:^bj Aubui 9JB ajaqq. uaq^ 
■MOi aujooaq oq. auBxoijS opjuji A|od 9A!q.|SU9Soq,oqd jo 9Jnq.BJ9dui9q. sisApjAd joj puE 'mo| auiooaq o^ Suuno-oq-oqd 
jaqjB uo!q.n|osaj joj puB *(|ej oq, paujEq-qo auBXOijs apjuai A]od 9Ajq.jsuasoq.oqd jo Aq.|Ajq.!Suasoq,oqd joj Aouapuaq 
B uj Sj q.! 'aujujeip o!q.BuiojB pauoiq-uamaJojE aqq. jo S9:^bj mqj qjb ajaqq. uaq^ '%P^-OL-OZ A||B|09ds9 '% ioui-^qS 
-9 %P^-QZ-96 pajjajaJd AjiBjoadsa [ % / [oui 0£-08 / sj q.; q-eqq. / ar^BJ 3ujsn 9q:; ] si 9BuiB>jEN q.u9uodujoo gujUJBjp 
JO q.unoooB ub jo aujuiBip o!q.BUJOJB jo 9UBxoi!sA]odoujUJB|p p9uo!:;u9UJ9JojB aqi 'uoii^uaAUj sjqq. Uj q.u9uoduioo 
9UIUJB1P B SB E|nujJOj |BJ9U9S pjBS JO 9UBXO|!sA|odoU!UiB!p piBS puE aujuJBjp o!:^EuioJB asn o:\. pajmbaj sj ii[9|.00] 

pajjajaJd si sq,ua|BAjnb9 

oujUJB ujojj paiBino|BO 9n|BA 9SBJaAB JO I 'ajnq.xiui b si i\ uaqM 'q^j ui puB *0C-C AijBjoadsa os|b gg-g Jo s^jLUj] 
aqq. ujqitjM AjjBjoadsa 3uiaq q.| puB '09-2 ^^i '^-"^J^HP i ^^\^^ punodujoo b jo ajnqxjUJ b aq Aboi q.| puB '9AoqB 
aqq. JO (09-e) uiH^i^v^ sj |. sb 3uo| sb punoduioo a|3ujs b 9q Abui auExoiisAjodouiujeip pauoiq-uaujajoje 

aqi 'OZ-9 A||Bi09ds9 sj :^Bq:^ pus *0S-S p^-J^QJ^JCl A|qBJ©jajd sj — qS-C — L — -J^M^nj — Aji^uapuadapui 
'dnojS |Adojd b puB 'dnojS |Aqq.9 ub *dnojS |Aq:^9Ui b sb qons 'e-l- sjoquinu uoqjBo aq:^ jo sdnojS |Au9qd Jo 
dnojS \A^\B UB Sj ^j-j q.Eqq. pajjajajd sj q.! 'puB 'g-g sJ9qainu uoqJBo gqq. jo dnojS au9[AU9qd b jo ^^sdnoj3 9ua|Aq:^auJ 
ajoui JO OMq.^^ A||B]oadse Sujaq v, — 9-2 sjaquanu uoqjBo aqq. — aiqBJjsap — (g) Bjnuijoj |BJ9ua3 b uj l-y 
ui q.ua|BAip 9np[S9J uoqjBOOjpAq 'uoiquaAui stq:^ ui e|nujJOj |Ej9ua3 piBS Aq UMoqs 9UBXO]!sA|odouiujB!p e sy[Q|.00] 
'AjqEqins pasn sj [pjOE ojozuaqoujUJB-g] ■s!q9UQ|Aq:^9Ui_,S puB *q ^[ ^UjApoaj jo asBa aqq. jo i^ujodMaiA b uiojj ] 
|Au9qdjqou!UJB!p^,^7>^AxojpAqjp- g*C s\ q.j 'auiUJBjp 0jq.BUJ0JB p9UOjq.uauiaJojB aqq. sy *s:iJOS aJOUi jo om:^ SuiUjquJoo 



[0023]As an organic solvent in an addition reaction of a compound which has an above-mentioned 
polymerization reaction, an imide-ized reaction, and (meta) an acrylyl group. For example, N,N-dimethyl sulfoxide, 
N.N-dimethyiformamide, a N,N"diethylformamide, N,N-dimethylacetamide, a N.N-diethylacetamide, N-methyl-2" 
pyrrolidone (NMP), hexamethylene phosphoamides, etc. are used. 

[0024]Although a solution after ending reaction may be used as it is (after adding other additive agents if 
required), photosensitive poly imide siloxane of this invention may be used by a use as a solution which dissolved 
in an organic solvent what isolated, when using it, for example as a pattern formation material. 
[0025]As the aforementioned organic solvent, sulfoxide series solvents, such as dimethyl sulfoxide and diethyl 
sulfoxide, Formamide system solvents, such as N.N-dimethylformamide and a N,N-diethylformamide, Acetamlde 
series solvents, such as N,N-dimethy!aoetamide and a N,N-diethylacetamide, Pyrrolidone system solvents, such 
as N-methyl-2-pyrrolidone, an N-ethyl-2-pyrrolidone, and an N-vIny|-2-pyrrolidone, Glyme system solvents, 
such as a methyl jig lime and methyl TORIJI glyme, hexamethylphosphoric triamide, gamma-butyllactone, 
cyclohexanone, etc. can be mentioned. 

[0026]As for a solution composition of photosensitive poly imide siloxane of this invention, it is preferred that 
solids concentration which is polymer is 20 to 50 54 of the weight. In the aforementioned photosensitive poly 
imide siloxane solution, a sensitizer, a photopolymerization initiator, It is preferred to add an adhesive improving 
agent (for example, thermosetting resin, such as melamine resin), an oxygen interception agent (for example, 
vaseline, a wax, a surface-active agent), and an oxygen supplementary agent (for example, ascorbic acid, butyl 
phosphite). It is preferred to add a compound which can polymerize by light which has an ethylene nature 
unsaturation group in the range which does not spoil the physical properties of an insulator layer after photo- 
curing as a cross linking agent. 

[0027]As an aforementioned sensitizer and a photopolymerization initiator, a Michler's ketone, benzoin, Benzoin 
methyl ether, benzoin ethyl ether, benzoin iso-propy! ether, 2^-BICHIRU anthraqulnone, 1,2-benzo-9,10- 
anthraquinone, 4,4'-bis(diethylamino)benzophenone, an acetophenone, Benzophenone, a thioxan ton, a 1,5- 
acenaphthene, 1-hydroxy-cyclohexylphenyl ketone, The 2-benzyl-1,2-dimethy!amino 1-(4-morpholinophenyl) 
butane- 1, 1-hydroxy-cyclohexylphenyt ketone, etc. can be mentioned, Especially the addition has two to 30 
preferred weight section one to 50 weight section to poly imide siloxane 100 weight section in total. 
[0028] As the aforementioned cross linking agent, ethylene glycol dimetha- (a) KURIRETO, Propylene glycol 
dimetha- (a) KURIRETO, trimethylolpropane TORIMETA (a) KURIRETO, Tetramethylolmethanetetra meta-(a) 
KURIRETO, N, and N'-methylenebis meta-(a) KURIRETO, diethylaminoethyl meta-(**) — chlorate and tris 
(hydroxyethyl acryloyi) isocyanurate. phosphoric acid meta-(**) — KURIRETO, polythiol (for example, 
trimethylolpropanetris thiopropionate), thiols (for example, CHIOGU reel acid), etc. can be raised. As for 
especially the addition, it is preferred to carry out 10-60 weight-section addition five to 100 weight section to 
photosensitive poly imide siloxane 100 weight section. 

[0029]A solution composition of photosensitive poly imide siloxane of this invention, Aerosil (ten to 50 weight 
section of the amount used is preferred to photosensitive poly imide siloxane 100 weight section), Detailed 
inorganic bulking agents, such as mica, talc, barium sulfate, straw SUTONAITO, and calcium carbonate (the 
amount used) ten to 100 weight section is preferred to photosensitive poly imide siloxane 100 weight section — 
a detailed polymer filler — or it is detailed or inorganic matter of fusibility, or organic dye and paints may be 
made to contain And a solution composition makes colorlessness or Phthalocyanine Green, copper 
phthalocyanine blue, etc. contain, and may be colored. 

[0030]Photosensitive poly imide siloxane of this invention can be used, and a pattern can be formed as follows 
with a photosensitive poly imide siloxane solution composition as mentioned above. That is, first, the above- 
mentioned photosensitive poly imide siloxane solution is applied to a substrate, it dries and an organic solvent is 
removed. Screen-stencil, a curtain roll, a reverse roll, etc. can perform spreading to a substrate. 90 or less of 
desiccation of a coating film (thickness: preferably 5-100 micrometers, especially 10-100 micrometers) is 
preferably performed at 40-80 **. A photo mask of a negative mold is put on a dry coating film after desiccation, 
and it irradiates with active light, such as ultraviolet rays, visible light, and an electron beam. Subsequently, a 
pattern made from poly imide siloxane can be obtained by probing a development, for example, an unexposed 
portion, with a developing solution using a shower or an ultrasonic wave. As for a hardening layer, it is preferred 
that thickness is about 2-50 micrometers. The aforementioned development NaOH, KOH, Na^COg, A mixed 

solution with combination with solution occasion organic solvents, such as NagB^O-^, organic alkali, for example, 

tetraethylammoniumhydroxide and water, or an organic solvent can be used as an alkali developing solution. 
[0031]As an organic solvent of the above-mentioned developing solution, N.N-dimethylformamide, N,N- 
dimethylacetamide, dimethyl sulfoxide, N-methyl-2-pyrroIidone, Hexamethylene phosphoamides, a jig lime, Tori 
Gleim, ethylene glycol monoethyl ether. Organic solvents or these mixed liquor, such as ethylene glycol 
monobutyl ether, diethylene-glycol monobutyl ether, methanol, and ethanol, can be used. 

[0032]Photosensitive poly imide siloxane of this invention has the outstanding solubility, therefore can remove 
poly imide siloxane of an unexposed portion easily, and, thereby, can form a pattern easily. 
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cycles at -65 subsequently, 30-minute maintenance and that cold resistance is good, and what a crack 
generates was estimated that cold resistance is poor. 

[0043]Add 17.494 g (0.059 mol) of example Kpoly imide siloxane synthesizing process)2,3,3',4 -biphenyl 
tetracarboxylic dianhydride (a-BPDA) to 54 g of N-methy[--2-pyrroltdone (NMP), and it dissolves. 36.540 g of 
diaminopolysiloxanes (R^= pro pull, methyl, eta= 10, amino-equivalents =450) were added, and it reacted at 

180 ** for 2 hours. The 3,3'-dihydroxyM,4 -diaminobipheny! 3.740g (0,017 mol) was added succeedingly, and it 
reacted for 30 hours. Subsequentfy, at the temperature of 100 **, added 9.893 g (0,070 mol) of glycidyl 
methacrylate, it was made to react for 0,5 hour, and photosensitive poly imide siloxane was obtained (as a 
solution). 

[0044](Ink chemically-modified degree) NMPIBg is added and diluted in the solution whole quantity of the above- 
mentioned photosensitive poly imide siloxane, 7.8 g of Aerosil (mean particle diameter: about 0.02 micrometer). 
13.4 g of talc (mean particle diameter: 1.5 micrometers), 4.7 g of dimethylbenzoic acid ethyl, 2.4 g of diethylthio 
xantho, and 9.7 g of trimethylolpropane triacrylate were added as a photoinitiator, it kneaded with 3 rolls, and the 
inkphotosensitivity poly imide siloxane solution composition was obtained. The measurement result and 
evaluation result about this photosensitive poly imide siloxane solution composition are collectively shown in 
Table 1 and 2. 

[0045]2.6 kg/cm^ and elongation were [ the initial elastic moduli of the mechanical properties of exposure and an 

afterbaking film of tensile strength ] 102.9 kg/cm^ 8.2%. The volume resistance value of the electric property 

measurement result of exposure and an afterbaking film was 2,2x10 omega-cm. The cold resistance of this 
insulator layer was also good. 

[0046]It dissolves 1 7,1 39 g of example 2(poIy imide siloxane synthesizing process)2»3,3',4 -biphenyl 
tetracarboxylic acid 2 anhydrous (a-BPDA) in 54.0 g of N-methyl-2-pyrrolidone, 36.540 g of 
diaminopolysiloxanes (it is the same as the above) were added, and it reacted at 180 ** for 2 hours. It is 5 and 
5'-methylenebis succeedingly. [2-aminobenzoic acid] (MBAA) 4.593 g was added and it reacted for 2 hours. 
Subsequently, at the temperature of 100 **, 9.894 g of glycidyl methacrylate was made to react for 0.5 hour, and 
the photosensitive poly Imide siloxane solution was obtained. 

[0047](Ink chemicaily-"modified degree) It evaluated from the above-mentioned photosensitive poly imide 
siloxane by preparing a photosensitive poly imide siloxane solution composition like Example 1. The result about 
this photosensitive poly imide siloxane solution composition is collectively shown in Table 1 and 2. 

[0048]1,62 kg/cm^ and elongation were [ the initial elastic moduli of the mechanical properties of exposure and 

an afterbaking film of tensile strength 3 55.5 kg/cm^ 7.7%, The volume resistance value of the electric property 

measurement result of exposure and an afterbaking film was 2.8x10 omega-cm. The cold resistance of this 
insulator layer was also good. 

[0049318.876 g of example 3(poly imide siloxane synthesizing process)3,3',4,4*-benzophenone tetracarboxylic 
dianhydride (BTDA) is dissolved in 54.0 g of N-methyl-2-pyrrolidone, 36.540 g of diaminopolysiloxanes (it is the 
same as the above) were added, and it reacted at 180 for 2 hours. 3.765 g of 3,3 -dihydroxy-4,4 - 
dlaminobiphenyl (HAB) was added succeedingly, and it reacted for 2 hours. Subsequently, at the temperature of 
100 **, added 9,894 g of glycidyl methacrylate, it was made to react for 0,5 hour, and the photosensitive poly 
imide siloxane solution was obtained. 

[0050](Ink chemicaKy-modified degree) It evaluated from the above— mentioned photosensitive poly imide 
siloxane by preparing a photosensitive poly imide siloxane solution composition like Example 1. The result about 
this photosensitive poly imide siloxane solution composition is collectively shown in Table 1 and 2. 

[0051]1.12 kg/cm^ and elongation were [the initial elastic moduli of the mechanical properties of exposure and 
an afterbaking film of tensile strength 3 75,5 kg/cm^ 6.5%, The volume resistance value of the electric property 
measurement result of exposure and an afterbaking film was 1.8x10 omega-cm. The cold resistance of this 
insulator layer was also good. 

[0052]In example 4 Example 1, replaced with talc, and mica was used, and also the appearance carried out, and 
the photosensitive poly imide siloxane solution composition was obtained. Similarly the result was good. 
[0053]Although it was going to obtain photosensitive poly imide siloxane like Example 1 except not having used a 
comparative example 1 diamine siloxane, it is insoluble to N-methyl pyrrolidone in polymer, and the photo-curing 
characteristic was not able to be measured, 

[00543 Except having replaced with comparative example 22,3,3\4'-biphenyl tetracarboxylic dianhydride, and 
having used pyromeliitic dianhydride (PMDA), it carried out like Example 1 and photosensitive poly imide siloxane 
was obtained. It was only that the obtained photosensitive poly imide siloxane swells to N^methyl pyrrolidone, 
and ink liquid was not obtained and the photo-curing characteristic was not able to be measured, 
[00553 Replaced with comparative exaniple 33,3 -dihydroxy-4,4'-diaminobiphenyl, and 3,5-diaminobenzoic acid 
was used, and also it carried out like Example 1. The obtained photosensitive poly imide siloxane did not dissolve 
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[0061]Example 9 (poly imide siloxane synthesizing process) a-BPDA 34.94g was dissolved in Tori Gleim 100g, 
65.006 g of diamino polish ROKIN (R^- propyl, methyl, and amino-equivalents =467) was added, and it was 

made to react at 180 ** for 1 houn Reacted [ MBAA12.250g ] for 20 hours at the temperature succeedingly, and 
subsequently added glycidyl methacrylate (acid component: diamine component =1.00:1.00) of the specified 
quantity at the temperature of 100 **, ft was made to react for 0.5 hour, and photosensitive poly imide siloxane 
was obtained (as a solution). 

[0062](Ink chemically-modified degree) As opposed to 100 copies (it is [ a weight section and the following ] the 
same) of polymerization liquid (53.7% of solids concentration) which is the above-mentioned photosensitive poly 
imide siloxane solution, adding 0,268 copy of Phthalocyanine Green and making it distribute — the solution — 
half epoxy aorylate (the Showa High Polymer Co., Ltd. make.) trade name: — RIPOKISHI 630X-501 14.42 copy 
and polyethylene glycol dimethacrylate (the Aranaka village chemicals company make.) the phosphoric acid 
methacrylate (the Nippon Kayaku Co.. Ltd. make.) which is a mixture of 1:1 of NK9G5.37 copy, dimethacryloyi oxy 
phosphate, and mono- methacryloyloxy phosphate Add, and continuously PM2 1.61 copy 2.74 copies of 
defoaming agents (the Dow Chemical Co. make, DB100X 14.67 copies of initiators (the Ciba-Geigy make, 
IRGACURE 184), and an initiator (the Ciba-Geigy make.) IRGACURE 369 7.33 copy. 5.87 copies of 
dimethylaminobenzoic acid ethyl ester, 0.27 copy of hydroquinone and 0.27 copy of methoxy hydroquinone next 
16.1 copies of barium sulfate (mean particle diameter: 0.3 micrometer), and 5.37 copies of Aerosil (mean particle 
diameter: about 0.02 micrometer) are added as 2.93 copies of diethylthio xanthones, and an antigelling agent, It 
kneaded with 3 rolls and the ink:photosensitivity poly imide siloxane constituent was obtained 
[0063]Coat material was formed as the conventional method from this ink, and when unelectrolyzed [-proof] 
tinning nature was immersed for 3 minutes in unelectrolyzed tinning liquid (the product made by SHIPURE. tempo 
JITTO FT-34) and was checked at 70 in it, diving of tinning liquid was not accepted substantially. Apply this 
ink to 35-micrometer-thick copper foil, and it dries for 60 minutes at 60 **, After dry membrane thickness is 
exposed with the photosensitivity of 100 mJ/cm^ at 23 micrometers using the Mikasa, Inc Mikasa, Inc mask 
alignment device. In the 2% solution of tetraethylammonium hydroxide, and methanol, ultrasonic immersion was 
able to be carried out, negatives were able to be developed, and the pattern of the lOO—micrometer line & space 
was able to be obtained. This exposure and afterbaking film showed good mechanical and thermal (it is 
[ and the following ] the same) / electric physical properties equivalent to Example 1. 

[0064]In the polymerization liquid (53.7% of solids concentration) which is a photosensitive poiy imide siloxane 
solution produced by making it be the same as that of example 10 (ink chemically-modified degree) Example 9. 
Replaced with phosphoric acid methacrylate, and 16.1 copies of melamine resin (SANWA chemical company 
make, NIKARAKKU MW-IOOLM) was added, and also it carried out like Example 9, and the inkphotosensitivity 
poly imide siloxane constituent was obtained. 

[0065]Coat material was formed as the conventional method from this ink, and when unelectrolyzed [-proof] 
tinning nature was immersed for 3 minutes in unelectrolyzed tinning liquid (the product made by SHIPURE, tempo 
JITTO FT-34) and was checked at 70 ** in it, diving of tinning liquid was not accepted substantially. Apply this 
ink to 35-micrometer-thick copper foil, and it dries for 60 minutes at 60 **, After dry membrane thickness is 

exposed with the photosensitivity of 100 mJ/cm at 23 micrometers using the Mikasa, Inc Mikasa, Inc mask 
alignment device. In the 2% solution of tetraethylammonium hydroxide, and methanol, ultrasonic immersion was 
able to be carried out, negatives were able to be developed, and the pattern of the 100-micrometer line & space 
was able to be obtained. This exposure and afterbaking film showed good mechanical and thermal / electric 
physical properties equivalent to Example 1. 

[0066]Example 1 1 (ink chemically-modified degree) phosphoric-acid methacrylate was not added, but replaced 
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